Introduction
Ductal carcinoma in situ (DCIS) of the breast is a non-invasive, pre-cancerous lesion that was uncommon prior to the widespread use of mammography (MMG) screening; it is traditionally treated by mastectomy (MTX) with cure rates approaching 100%. 1 The high incidence rate and mortality rate of breast cancer in women 2 has led to the setting up of population-based breast cancer screening programmes by government in 34 countries. [3] [4] [5] [6] One of the results of the popularity of breast screening is the rise in the detected incidence of DCIS. 7 Some western studies revealed that DCIS constituted approximately 10% to 40% of lesions detected by MMG screening. 8 In Asia, following
New knowledge added by this study
• This is the largest comprehensive study to evaluate the pattern of care for patients with ductal carcinoma in situ (DCIS) in Hong Kong.
Implications for clinical practice or policy
• Further studies are needed to evaluate the long-term clinical outcome of DCIS in Hong Kong. the pilot Singapore Breast Screening Project, the diagnosis of DCIS also increased markedly. 9 Screendetected DCIS showed a better clinical profile such as smaller size and higher chance of being treated by breast-conserving surgery (BCS). 9 Early detection of breast cancer at this stage offers the best opportunity for curative treatment. 10 The treatment of DCIS has been widely studied and reported in the western and other Asian countries. [11] [12] [13] [14] [15] [16] Although there have been no prospective randomised trials to compare MTX with BCS for DCIS, BCS has been widely accepted as an alternative treatment, 17 especially for small mammographically detected lesions. In Hong Kong, however, data on DCIS are relatively limited.
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carcinoma in situ tended to choose a private hospital instead of a public hospital for treatment (P=0.05) and to undergo breast-conserving surgery (P=0.02). With a median follow-up of 3 years, the crude local recurrence rate after mastectomy and breastconserving surgery was 0.4% and 3.3%, respectively; 44% of recurrent tumours had developed invasive components. No regional recurrence, distant recurrence, or cancer-related deaths were recorded.
Conclusions:
In the absence of a population-based breast screening programme in Hong Kong, ductal carcinoma in situ is more frequently found in the higher social classes and managed in the private sector. The clinical outcome of ductal carcinoma in situ is excellent and more than half of the patients can be successfully managed with breast-conserving surgery. that constituted only 12.0% of the total number of breast cancer patients diagnosed. This incidence of DCIS was relatively low compared with the 20.7% in the United States.
14 Since our presentation and treatment pattern of DCIS are likely different to that in other countries, it is necessary to examine the particular pattern of care of DCIS in Hong Kong to better understand this disease.
The aim of this study was to evaluate the latest detection and treatment pattern for DCIS in Hong Kong so as to guide planning of future service provision.
Methods
The Inclusion criteria for this study were as follows: female patient being diagnosed and treated in Hong Kong from January 2001 to December 2011; pure DCIS with no invasive element in ipsilateral or contralateral breast at the time of diagnosis; definitive surgery performed; complete pathology details available; if axillary node sampling/dissection was performed, the nodal status must be negative; and no prior neoadjuvant treatment administered. Overall, 573 patients, including 16 synchronous patients with bilateral DCIS, from the HKBCR fulfilled the above criteria for further study.
For comparison purposes, the records of female patients with invasive breast cancer diagnosed and treated in Hong Kong during the same period were also extracted from HKBCR. Altogether, 1611 invasive breast carcinoma patients with 20 synchronous bilateral patients were retrieved for data analysis.
In this study, local recurrence was defined as the reappearance of cancer, invasive or non-invasive, in the treated breast or chest wall before or at the time of regional or distant metastases. All events were measured from the date of the definitive surgery. Descriptive statistics were used to describe the patterns of demographic and pathological features. Statistical significance was tested using Chi squared tests for categorical variables. The Kaplan-Meier method was applied to analyse the local recurrence estimation. All statistical tests were two-sided and performed at the 0.05 level of significance (P value). The Statistical Package for the Social Sciences 
Results
Of the 573 patients with DCIS of breast, the majority (74.9%) were diagnosed and treated between 2006 and 2011. A similar distribution was found in the 1611 patients with invasive breast cancer. Although DCIS patients do not require systemic adjuvant therapy, some may be prescribed hormone therapy as chemoprevention. In our study, only a small percentage of DCIS patients received hormone therapy and the pattern was similar after BCS or MTX (19.4% after BCS and 17.0% after MTX; P<0.001). Table 2 shows the patient demographics, and clinical and pathological characteristics of screen-detected (asymptomatic) and self-detected (symptomatic) DCIS in Hong Kong. There was no significant difference in the median age between these subgroups (49.1 vs 48.5 years; P=0.23). The screen-detected subgroup had a significantly higher education level (matriculation or above, 42.7% vs 29.6%; P=0.01), higher total monthly family income of HK$30 000 or above (45.7% vs 26.8%; P=0.01), and underwent more regular clinical breast examination (yearly: 49.4% vs 35.5%; P<0.001), MMG (every 2 years: 22.0% vs 7.0%; P<0.001), and breast ultrasound screening (every 2 years: 11.6% vs 3.4%; P<0.001).
Among the DCIS patients, 28.6% (164/573) were screen-detected: since MMG screening is not usually recommended in younger women, only 14.5% (11/76) of DCIS in patients aged below 40 years were screen-detected compared with 34.3% (148/431) in patients aged above 40 years. Irrespective of the type of presentation, two thirds or more of DCIS patients chose to have surgery at a private hospital and the screen-detected subgroup had an even higher tendency to do so (74.4% vs 65.6%; P=0.05). Although there was a trend of finding smaller lesions in the screen-detected subgroup, there was no significant difference between the two subgroups in tumour size (median: 1.6 cm vs 2.0 cm; P=0.14). Despite this finding, screen-detected DCIS patients had a higher chance of being treated by BCS than symptomatic patients (65.9% vs 51.4%; P=0.02) [ Table 2 ].
Among 573 patients with DCIS, clinical outcome data were available for 487 patients only. With a median follow-up of 3.1 (range, 0.5-10.9) years, the early clinical outcome was very good and compatible with other series. The overall crude local recurrence rate in DCIS patients was 3.9% (19 in 487 patients) and, as expected, there was a significant difference between MTX and BCS patients (0.4% vs 3.3%) [ Table 3 ]. Of the 18 patients with known pathology at recurrence, eight (44.4%) had developed invasive components. Of the 16 BCS patients, 11 (68.8%) underwent salvage MTX at recurrence. Overall, by 6 years, the projected local recurrence rates after BCS were similar for DCIS patients and invasive breast cancer patients (log rank, P=0.21; Fig) . No regional recurrence, distant recurrence, or cancer-related death were observed in the DCIS patients.
Discussion
Ductal carcinoma in situ was relatively uncommon in western countries until the widespread use of mass breast screening. There is strong evidence that the recent rise in DCIS incidence is related to the popularity of breast screening. Since there is no government-funded breast screening programme in Hong Kong, our study showed that only 29.0% of the DCIS in Hong Kong was first detected by screening, significantly lower than the 80% screen-detected rate in DCIS of other studies. [20] [21] [22] [23] [24] Our data showed that these DCIS patients in general had a higher monthly family income and higher level of education than their invasive cancer counterparts and this may contribute to their higher acceptance of self-funded breast screening, higher breast cancer awareness, and hence better chance of detecting breast cancer at an early stage. Not surprisingly, the use of BCS was also significantly more popular in the DCIS patients compared with their invasive cancer counterparts (55.8% vs 36.7%; P<0.001). Our results were also consistent with a previous local study that reported the performance of opportunistic breast screening in local well women clinics and showed that breast screening could achieve a higher cancer detection rate and detect the cancer at an early stage. In contrast, the profile of screen-detected and self-detected (ie symptomatic) DCIS patients showed more similarities than differences. The overall tumour size was not significantly different between these subgroups, although lesions of >2 cm were less common in the screen-detected patients (34.8% vs 43.0%; P=0.12). Since there is no populationbased breast screening programme in Hong Kong, these opportunistic breast screenings performed in various laboratories may have inherent limitations. Overseas studies have shown a considerably higher sensitivity in organised population-based screening than in opportunistic screening, 24 although a largescale local self-referred breast screening centre reported comparable performance. 25 Our study showed a high acceptance of BCS for management of DCIS in Hong Kong and nearly all (94.1%) BCS patients also underwent postoperative radiotherapy. Although prior randomised studies have demonstrated the benefit of postoperative radiotherapy in reducing both invasive and noninvasive recurrence of DCIS after BCS, much effort has been put into identifying a low-risk subgroup in whom postoperative radiotherapy can be safely omitted. 26 The Van Nuys prognostic index (VNPI)-a retrospectively derived risk classification that combines tumour size, margin width, and pathological classification-was developed to select this low-risk group. 27 Nonetheless, perhaps due to contradictory findings from other studies that reported a much higher local failure rate in the VNPI low-risk subgroup, 28 it is apparent that most clinicians in Hong Kong had reservations when applying the VNPI to their DCIS patients. Although tamoxifen after local excision for DCIS has been shown to reduce the risk of recurrent DCIS in the ipsilateral breast (hazard ratio=0.75; 95% confidence interval [CI], 0.61-0.92) and contralateral breast (relative risk=0.50; 95% CI, 0.28-0.87) 29 and over 60% of our patients had positive hormonal receptors, less than 20% DCIS patients in Hong Kong actually received tamoxifen as chemoprevention. 30 It is likely related to the concern about side-effects (particularly the small risk of endometrial cancer) and the lack of overall survival benefit as shown by the Cochrane systematic review and meta-analysis. 29 The lack of survival benefit is consistent with the clinical experience that most new lesions detected during follow-up surveillance are highly treatable. As expected, the local recurrence rate after MTX was very low (0.4%) in these DCIS patients; it should be noted that 8.7% had received adjuvant radiotherapy, probably because of close resection margins. For DCIS patients treated by BCS, the crude local recurrence rate in our study was 3.3% (16 in 320 patients) and was quite similar to the long-term experience in another regional hospital (Pamela Youde Nethersole Eastern Hospital) in Hong Kong. In their analysis of 155 DCIS patients treated by BCS and radiotherapy, after a 10-year median follow-up, the crude local recurrence rate was 5.8% (unpublished data of Pamela Youde Nethersole Eastern Hospital). Our study did not capture the data on the mode of detection of local recurrences but another local study reported that only 43% of in-breast recurrences could be first detected by surveillance breast imaging; the rest presented with either nipple discharge or a palpable mass. 30 Hence, patients should be advised not to become overly dependent on breast imaging to detect early recurrences. Although there were no cancer-related deaths in these DCIS patients, 44% of local recurrences in this study contained invasive components that may still necessitate systemic treatment in addition to further salvage surgery.
25
This study provides the first comprehensive analysis of the pattern of care of DCIS in Hong Kong. The strength of this analysis is the comprehensiveness compared with other cancer registries in data collection on epidemiological, pathological, and treatment characteristics for breast cancer. Nonetheless, data from HKBCR might not be representative of all breast cancers in Hong Kong since a higher proportion of patients were recruited from private hospitals or clinics than public hospitals in Hong Kong. Since the data collection was done on a voluntary basis and only started in 2008, some clinical outcome data may be missing (approximately 10% of DCIS patients) and the follow-up duration remains relatively short, and may not represent the whole local population. There was also a high proportion of missing data for family income in the two internal comparisons. Although the distribution of age at diagnosis in our study did not deviate too far from that reported in the Hong Kong Cancer Registry (a population-based registry; Table 4 ), older age-groups, especially those aged 70 years and above, were under-represented in the present study. Furthermore, we did not have information on education, occupation, and family income to enable comparison of socio-economic backgrounds.
Conclusions
Ductal carcinoma in situ in Hong Kong appears to be a more prevalent disease in the higher social classes with a tendency to be managed in the private sector. More than half of DCIS patients can be successfully treated with BCS and the early outcome is excellent and comparable with overseas studies. 9, 16 Further studies are needed to examine the long-term clinical outcome of DCIS in Hong Kong. 
